We planned to evaluate the antidiabetic effects of four different extract of Clitoria ternatea leaves. The different doses of petroleum ether, chloroform, methanol and aqueous extract of Clitoria ternatea leaves (200 mg/kg and 400 mg/kg body wt) were administered orally in Streptozotocin (STZ)-induced diabetic rats. After the administration of extracts, blood glucose levels were monitored at specific intervals and it was found that they were significant lowered.
Introduction
Every year the number of diabetic patients is growing alarmingly all over the World. Diabetes is a chronic disease characterized by derangement in carbohydrate, fat, protein metabolism. Most of the hypoglycemic agents used in allopathic medicines are reported to have side effects in the long run. Therefore, there is a need to search for effective and safe drugs for diabetes 1, 2 . The use of herbal medicines for the treatment of diabetes mellitus has gained importance throughout the world. The World Health Organization has also recommended and encouraged this practice, especially in countries where access to the conventional treatment of diabetes is not adequate. There is an increased demand for using natural products with antidiabetic activity, on account of the side effects associated with the use of insulin and oral hypoglycemic agents. The available literature shows that there are more than 400 plant species showing hypoglycemic activity [3] [4] [5] .
Clitoria ternatea commonly known as Butterfly pea belonging to the family Fabaceae, is a perennial leguminous twiner. It comprises 60 species distributed mostly within the tropical belt with a few species found in temperate areas. The mostly frequently reported species is Clitoria ternatea. The plant is mainly used as a forage as it is highly palatable for live-stock and it is well adapted to various climates 6 . The juice of flowers is reported to be used in insect bites and skin diseases 7 . The roots and leaves are useful in asthma, burning sensation, ascites, inflammation, leucoderma, leprosy, hemicrania, amentia, pulmonary tuberculosis, ophthalmology and reported as bitter, refrigerant, ophthalmic, laxative, diuretic, cathartic, aphrodisiac, tonic 8 . Consequently they are used in the treatment of a number of ailments including body-aches, infections, urinogenital disorders and as antihelmintic and antidote to animal stings.
Seeds are cathartic and useful in visceralgia. They are considered safe for colic, dropsy and enlargement of abdominal viscera 9 . The root, stem and flower are recommended for the treatment of snakebite and scorpion sting in India.
However there are no reports on the antidiabetic activity of the plant hence the present study was designed to verify the claims of the native practioners. Hence we planned to evaluate the antidiabetic activity of Clitoria ternatea leaves in STZ-induced diabetic rats.
Materials and Method

Plant material
The fresh leaves of Clitoria ternatea was collected during the 
Extract preparation
The leaves of Clitoria ternatea were shad dried until cracking sound was observed during breakage, and then leaves were grinded to make into roughly powdered. The powder form of the leaves (500 gram) was macerated with each different solvents petroleum ether, chloroform, methanol and distilled water (1500 ml) at room temperature for 72 hours with occasionally stirring. 
Animals
Male albino rats weighed by using pan balance, 150-200 gm body weight rats used for experiment. All the rats were kept in fresh metabolic cages, and provided with free access to water and standard pellet diet (GMB, Lipton India Ltd.). The protocol of the study was permitted by Institutional animal ethics committee (1452/Po/a/11/CPCSEA).
Experimental procedure
Oral glucose tolerance test (OGTT)
The oral glucose tolerance test 8 was performed in overnight fasted (18 hours) normal rats. The rats were divided into ten groups (n = 6).
The animals received the following drugs and control orally: Glucose (2 g/kg) was fed to rats of Group A to Group J, 30 minutes prior to the administration of the extracts and standard drug. Blood was withdrawn from the retro-orbital sinus after 0, 30, 60, 120 and 240 minutes of extract and standard drug administration, and the plasma obtained after centrifugation at 3000 rpm was estimated for fasting plasma glucose levels using a glucose oxidase-peroxidase glucose estimation kit.
Induction of non-insulin dependent diabetes mellitus (NIDDM)
Non-insulin dependent diabetes mellitus was induced 9,10 in overnight fasted adult Wistar strain albino male rats weighing 170 -220 g by a single intraperitoneal injection of 60 mg/kg Streptozotocin, 15 minutes after i.p. administration of 120 mg/kg of nicotinamide. Streptozotocin (STZ) was dissolved in a citrate buffer (pH 4.5) and nicotinamide was dissolved in normal saline.
Hyperglycemia was confirmed by the elevated glucose levels in plasma, determined at 72 hours and then on day 7, after injection. The threshold value of fasting plasma glucose to diagnose diabetes was taken as > 126 mg/dl. Only those rats that were found to have permanent NIDDM were used for the study.
Experimental design
The animals were segregated into eleven groups of six rats each. The extract was administered for 15 days. The fasting glucose levels were determined on days 0, 5 th and 15 th of extract administration. Blood was withdrawn from the retro-orbital sinus, and the plasma obtained after centrifugation at 3000 rpm was estimated for fasting plasma glucose levels using a glucose oxidase-peroxidase glucose estimation kit.
During the experimental period, the rats were weighed daily and the mean change in body weight was calculated [10] [11] [12] .
Statistical analysis
The results are expressed as mean ± SEM of six independent experiments. Statistical significance between the groups was evaluated by one-way analysis of variance (ANOVA) followed by Dunet's test. A P < 0.05 value was considered as statistically significant. After the oral administration of petroleum ether, chloroform, methanol and aqueous extract of Clitoria ternatea leaves in diabetic control rats, a significant reduction in blood glucose level was observed when compared with diabetic control rats.
Results
Oral glucose tolerance effects
The Group K received glibenclamide (0.5 mg/kg p.o.) showed significant decrease in serum glucose level when compared with diabetic control rats. From results it has been observed that the methanol extracts showed maximum activity as compared to other extracts.
During the study, the body weights of rats before and after induction of diabetes, and after treatment were measured (Table 3 ). The results exhibited that decreased in body weight of rats after induction of diabetes, and increased in body weight of rats after treatment with extracts.
Discussions
The fundamental mechanism underlying hyperglycemia in diabetes mellitus involves over-production and decreased utilization of glucose by the tissues. In our study, the difference During the study it was found that extracts significantly controlled the blood glucose level in Streptozotocin-induced diabetic rats. The possible mechanism by which Clitoria ternatea brought about its hypoglycemic action in diabetic rats might be by potentiating the insulin effect of plasma, by increasing either the pancreatic secretion of insulin from the existing beta cells or by its release from the bound form 13, 14 . The methanol extract showed more significant antidiabetic activity as compared to the other extract.
From the present study, it could be concluded that oral administration of petroleum ether, chloroform, methanol and aqueous extract of Clitoria ternatea leaves exhibited significant antidiabetic effect in controlling the blood glucose level. It can thus be concluded that this plant extract promises an effective breakthrough in its potential development as a powerful oral therapeutic agent for controlling and managing diabetes mellitus.
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